Supplemental information

Quality assurance of laboratory analyses
All measurements were made on independent replicates, number of which is given in the method descriptions of the main paper.
For all soil extraction measurements, the blank method was used, meaning that every tenth analysed sample was a blank sample which is extraction solution that is carried through the entire analytical procedure. Based on these results the minimum detectable values (detection limit, DL) were calculated as: DL = blank mean + 3*SD of the blanks. Soil test P (STP) were analysed in a commercial accredited (ISO/IEC 17025) laboratory with their internal QA protocols. A confidence level of 10% was given.
For the measurements of pH and EC, the equipment was calibrated with standard buffer/conductivity solutions. Standards were run as samples during and after the measurements.
For Eh measurements, no reference samples were used, but the meter operation was checked prior to taking it to the field sites. The check was done using two samples (a soil slurry and a sediment sample) that had different (105 and -21 mV) Eh values.
In ICP determination of Al and Fe, colorimetric determination of P fractions, and in the LECO determination of C content, in-house reference materials (local reference soils) were included in every batch of analyses.
For colorimetric P analyses of water samples, checks using one standard solution (selected to match concentrations in samples) as every 30th sample was ran, and all standard solutions were analysed as S2 samples before and after the sample runs. Every sample was analysed twice (as pseudo-replicates) and a 5-% maximum difference in concentration allowed for a passed sample run.
In ICP determination all standard solutions were analysed as samples before and after sample runs and one standard solution was analysed after every 15th sample to detect possible concentration drifts (acceptable range of ±5%).
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Supplemental Table S1 . Equilibrium P concentration (EPC 0 ) and P buffering capacity at equilibrium P concentration (PBC 0 ) of the soil-sediment mixtures with 0%, 2%, 5%, 10% and 50% sediment addition rate for the silty clay (SIC) and sandy loam (SL 
